Resveratrol--from the bottle to the bedside?
Resveratrol, a naturally occurring plant antibiotic has been the focus of a number of studies investigating its biological attributes, which include anti-oxidant activity, anti-platelet aggregation effect, anti-atherogenic property, estrogen-like growth promoting effect, growth inhibiting activity, immunomodulation, and chemoprevention. More recently, since the first report on the apoptosis inducing activity of resveratrol in human cancer cells, the interest in this molecule as a potential chemotherapy agent has significantly intensified. Not only has its role as an anti-cancer agent been corroborated, but the precise mechanism(s) of the anti-cancer activity of resveratrol is/are being elucidated. Our group has been active in studying the cross talk between the caspase family of proteases and mitochondria, in drug-induced apoptosis. In this regard, we have shown that the cancer preventive activity of resveratrol could be attributed to its ability to trigger apoptosis in human leukemia and breast carcinoma cells. The cytotoxicity of resveratrol is restricted against these transformed cell types due to its ability to selectively upregulate CD95-CD95L interaction on the tumor cell surface, unlike normal peripheral blood cells. Despite the involvement of the CD95 signaling pathway, apoptosis induced by resveratrol is not accompanied by robust caspase 8 activation, but involves mitochondrial release of cytochrome C and downstream activation of caspases 9 and 3. We also extrapolate these in vitro findings in a murine model of carcinogensis, and demonstrate in vivo induction of apoptosis in mouse skin papillomas. These findings highlight the chemotherapeutic potential of this polyphenolic compound.